In-vitro synergy and mechanism of interaction between vancomycin and ciprofloxacin against enterococcal isolates.
In-vitro synergy between vancomycin and ciprofloxacin against 44 enterococcal isolates was studied. Synergy occurred in chequerboard MIC determinations with six Enterococcus faecium strains resistant to both vancomycin and ciprofloxacin. The combination was additive for strains susceptible to one or both antibiotics. Time-kill studies involving selected strains with different susceptibility patterns confirmed the chequerboard results. The effect of ciprofloxacin on the induction of vancomycin resistance was compared in two vancomycin-resistant strains of E. faecium. Sub-inhibitory concentrations of ciprofloxacin prevented induction of vancomycin resistance in a ciprofloxacin-resistant strain, but not in a ciprofloxacin-susceptible strain. Membranes isolated from vancomycin-resistant ciprofloxacin-resistant cultures grown with vancomycin and ciprofloxacin at < or = 8 mg/L (0.125 x MIC) expressed a 39.5-kDa membrane protein involved in the expression of vancomycin resistance, but the protein was not detected in membranes from cultures grown in ciprofloxacin 16 mg/L. These findings indicated that a vancomycin-ciprofloxacin combination can be synergic against enterococci resistant to both vancomycin and ciprofloxacin, but would be unlikely to offer any advantage in the treatment of enterococcal infections because of the high concentrations required.